Background: Video review of OSCE (objective structured clinical examination) performance allows students to analyse their performance, identify actions and behaviours for correction or reinforcement, and develop a plan for improvement of clinical skills. Student perceptions of the utility of independent and mentored video review are unknown. Methods: We created a pilot programme of post-OSCE structured video review. Students were randomised to mentored (M) or independent (I) review. In the mentored group, a faculty member facilitated the process. Both
groups completed an assessment rubric and created an action plan. We examined student perceptions of the process, helpful elements of each type of review and perceived impact after a follow-up OSCE. Results: The mentored group (n = 12) was more comfortable watching themselves than the independent group (n = 11); using a five-point Likert scale, where 1 indicates 'strongly disagree' and 5 indicates 'strongly agree': 3.5 ± 1.2 (I) versus 4.5 ± 0.2 (M) (p = 0.02). The mentored group more strongly agreed that their clinical skills would improve: 3.6 ± 1.1 (I) versus 4.9 ± 0.2 (M) (p < 0.01).
After the follow-up OSCE, the mentored group (n = 10) tended to feel more strongly that their clinical skills had improved compared with the independent group (n = 9): 3.6 ± 1.3 (I) versus 4.3 ± 0.7 (M) (p = 0.14). Discussion: This pilot study demonstrates the utility of using a structured framework for post-OSCE video review, both for the assessment of performance and for the development of a behavioural action plan. There are advantages to using a mentor-guided model, but further study is needed to determine whether actual OSCE performances improve as a consequence. Effective feedback practices are necessary to maximise the formative benefit of OSCEs, but in our experience current OSCE feedback practices may be suboptimal. At our institution, students receive immediate post-OSCE station feedback from a clinician observer or from the standardised patient. We have observed, however, that immediate post-examination feedback has several shortcomings: (1) it may be overwhelming to accrue feedback from multiple stations over the course of the day; (2) it may be challenging to be receptive to continuing formative feedback in the midst of an examination; and (3) there is limited time between stations to encourage meaningful selfreflection and foster intent to change future behaviours.
Video review would overcome many of these obstacles. 3 Reviewing video recordings of OSCE performances would allow students to analyse their performance, identify actions and behaviours for correction or reinforcement, and develop a plan for improvement of clinical skills. Video-based OSCE feedback may offer advantages in engaging students in discussing their clinical reasoning, communication skills and professionalism. 4 Several studies have demonstrated that video review can improve performance in other clinical teaching settings. In studies of suturing skills, student review of video footage of themselves suturing improved performance compared with feedback without video, 5 and reviewing video footage (either self-directed or with an expert) improved skills in comparison with lectures about general deficiencies. 6 Selfdirected reflection on videotaped performance of clinical skills improved physical therapy students' skills compared with continuing tutoring alone. 7 Peer feedback on videotaped surgical skills improved technical skills, 8 and video review of trauma codes improved performance in comparison with verbal feedback. 9 Video review can be completed by the student alone or with guidance from a mentor. It is unknown whether students would perceive mentored review to be valuable in comparison with structured independent video review. To our knowledge, three prior studies have examined the use of video review after OSCEs; none of these studies examined student perceptions of independent versus mentor-guided structured video review of performance. 4, 10, 11 Therefore, we created a pilot programme of post-OSCE structured video review. We compared student perceptions of independent review with mentor-guided review. We examined student perceptions of the structure, process and anticipated benefit of video review, helpful elements of each type of review, as well as the perceived impact of the video review session after a follow-up OSCE.
METHODS

Sites and subjects
All 220 second-year medical students were solicited by e-mail to participate; all those who expressed an interest in participating were able to be accommodated. Participants were randomised to an 'independent review' group or a 'mentored review' group using a computerised random number generator. All enrollees had the same OSCE station video-recorded using an iPad and pre-installed video-recording software. The study was reviewed and deemed exempt by the institutional review board.
Theoretical framework and intervention
We used a literature-based framework for optimal video review. Key elements for effective assessment are listed in the first column of Table 1 . 2, 12 Participants were scheduled for a 1-hour video review session within 2 months of the OSCEs. The second and third columns of Table 1 describe the videoreview protocol followed for each group. Students were informed of their group assignment and given instructions for the video-review session (fourth column of Table 1 ). Each group performed the video review in 1 hour, filling out the assessment rubric and creating an action plan ( Figure 1 ). The assessment rubric was based on elements taught in the Introduction to Clinical Medicine course and was created in collaboration with the course leaders. Author SM, a clinician educator with 9 years of experience in medical education, served as the faculty mentor for the mentored review group.
Measurements and statistical analysis
Immediately after completing the video review, all students took a survey querying their perceptions of the structure and process of the review session as well as the predicted impact on future performance. Survey questions were structured as statements to indicate degree of agreement using a five-point Likert scale, where 1 indicates 'strongly disagree' and 5 indicates 'strongly agree' . Students were also asked to provide written comments in response to 
Mentored feedback
• N/A • Mentor provides feedback, framed as observed behaviours within the assessment rubric
• Mentor highlights reinforcing and constructive feedback
Develop a plan for improvement
• Student reflects on self-assessment
• Develops action plan for improvement using written instructions (Figure 1) • Mentor facilitates the development of action plan (Figure 1) • Mentor and student select specific actions to continue doing or to modify with the next clinical encounter or OSCE 'Action plan instructions 10. Reflect on the reinforcing feedback → write down the top three things that you should keep doing in the future.
11. Reflect on the constructive feedback → write down the top three things that you should start doing or do differently in the future.' students were randomised to the independent group and 12 were randomised to the mentored group. All participants responded to the initial post-review survey, and 19 responded to a survey given after the follow-up OSCE.
Structure and process
Students in the mentored review group felt more comfortable watching the video, and were more certain of the accuracy of their performance evaluation as well as the accuracy of areas targeted for improvement. Table 2 summarises the structure and process evaluation.
Anticipated benefits
Students in the mentored review group felt more confident that their skills would improve as a result of the video review. Table 2 summarises the evaluation of the anticipated benefits.
Helpful elements
Both groups identified aspects of the session that they found helpful. The independent review group emphasised the value of objectively examining their performance. "The next Ɵme I see a paƟent or do an OSCE …the top three things that I did well that I will keep doing"
1. I will ….
I will … 3. I will …
Reflect on the CONSTRUCTIVE comments to create an ACTION PLAN:
"The next Ɵme I see a paƟent or do an OSCE … the top three things that I will start doing or do differently"
2. I will … 3. I will … Figure 1 . Feedback/self-reflection template appreciation of being critiqued from another perspective. Table 3 lists the responses from both groups.
Perceived impact after followup OSCE
Both groups agreed that they had implemented their action plan. Table 4 summarises student perceptions of video-augmented post-OSCE feedback after followup OSCE.
DISCUSSION
There are several important lessons from this pilot programme. First, we were surprised to learn that students feel less comfortable observing their performance independently than in conjunction with a faculty member mentor. This suggests that the number of students who actually independently review their video, if offered the opportunity, may be fewer than desired. Additionally, it is notable that both groups equally intended to implement behavioural changes to improve future performance, but the independent group was less confident that these action plans were likely to actually improve their clinical performance. Even with a structured and simple assessment rubric, students are not certain that their conclusions are helpful. Therefore, entrusting students to independently review their OSCE performance is likely to lead to uncertainty as to what modifications in their performance are necessary.
Students in both groups found many helpful aspects to the video-review experience. Among the independent group, the major theme was appreciation for an opportunity to objectively examine their own performance. This highlights a lost opportunity in post-OSCE feedback: visual feedback, in addition to verbal and written feedback, can be very helpful. For the mentored group, having unbiased feedback from the perspective of an experienced mentor was highly valued.
A limitation to this work was that we did not assess whether OSCE performance improved after the intervention. We elected not to analyse performance in order to maximise recruitment (students were assured that this voluntary activity was independent of their OSCE performance assessments), and our small sample size would have made the significance of any detected differences questionable. Rather, we intentionally focused on student perceptions, a necessary first step for a novel intervention. Our small sample size limits the The independent group was less confident that these action plans were likely to improve their clinical performance Table 2 . Student perceptions of structure, process and anticipated outcomes immediately after video review My data-gathering skills will improve because of this session A sizable investment would be required to provide post-OSCE video review to all medical students, including resources to record and organise videos and support for faculty member time if mentored review is employed. Creative strategies may be considered to mitigate the expense: perhaps students could record themselves using their smartphones, and use web-based applications or social media to solicit feedback from selected faculty member mentors. This pilot study demonstrates the utility of using a structured framework for post-OSCE video review, both for the assessment of performance and for the development of a behavioural action plan. There are likely to be advantages in using a mentor-guided model, but further study is needed to determine whether the actual OSCE Having unbiased feedback from the perspective of an experienced mentor was highly valued Table 3 . Representative responses to 'What was helpful about this session' from the independent and mentored groups
Independent group
Mentored group
• Opportunity to watch myself. I was not demonstrating the emotions I wanted to convey with my body language and I would not have known that if I hadn't watched this.
• Seeing it again from the outside -different things look rough than feel rough. Having a rubric so I have some idea of what to look for makes it easier to ignore the selfconsciousness.
• The structure of the review was great to have to identify specific strengths and weaknesses. Just having the video so I can see what I did well and could improve on without the nerves of being in the moment was great.
• Really helpful to watch video of the interview since it's impossible to really know what one looks and sounds like without it.
• Having the ability to watch versus just reflecting on your own is very helpful in seeing body language, voice tone, language used, and overall flow of interview.
• Watching the video with an experienced mentor, especially one who does not know the student at all to give unbiased + positive feedback.
• Being able to have a physician who has solved the problems I'm having now give me advice and reflect back the subtle differences I might not see on my own.
• Another, more experienced perspective was very valuable.
• It was nice to have the video accessible during structured review. Most helpful aspect was having faculty mentor to watch and provide feedback as we watched together.
• It was helpful to see the things I could improve and get advice as to how I can improve them. 
